This paper is shortly presenting the two basic lidar system configurations respectively a micro-lidar and a multi-wavelength lidar systems developed by SC EnviroScopY SRL (ESYRO) from IasiRomania in the last decade. Furthermore in addition to the comparative analysis of the two technical configurations the examples of various tests and the capability of the two systems to perform are here presented. Measurements samples of aerosols, clouds, PBL, depolarization and Saharan dust are also illustrated.
INTRODUCTION
SC EnviroScopY SRL starts from its creation as start-up in 2006 to develop commercial aerosols lidar systems in Romania. According to size, the atmospheric aerosols have a large range, from nanometric particles (a couple of molecules) to �articles lar�er tha� �� ��� �er�s�ls i��lue�ce the air quality and visibility, the net heat balance received by Earth's crust directly by reflecting the solar radiation back into space and indirectly by modifying the solar radiation absorption and reflection coefficients of the various cloud formations [5, 7] . Therefore, vertically measurements by lidars of physical and optical parameters of the aerosols are still of great interest. In addition the vertically monitoring of regional air pollution in order to complement the ground-based stations is nowadays clearly confirmed both by the key information concerning the atmospheric dynamics (as planetary boundary layer height and its variability) and the regional or long-range transport aerosols load estimation. Furthermore, the interaction between the aerosols (regional/global) as a trigger of regional pollution and meteorology (i.e. extreme events as hail and strong thunderstorms) is still not well known and difficult to assess without high-resolution fast atmospheric information [1] .
In this context, from 2010, a new lidar network at Romanian national level was initiated under the development in the framework of Romanian LIdar NETwork (ROLINET) research project. One year later, the Romanian Atmospheric 3D research Observatory -RADO was founded. RADO [13] is a distributed atmospheric research infrastructure based on the collaboration between: National Institute of R&D for Optoelectronics (INOE), "Babes-Bolyai" University of Cluj-Napoca (UBB), "Alexandru Ioan Cuza" University of Iasi (UAIC), "Politehnica" University of Timisoara (UPT), University of Bucharest (UB) and National Administration for Meteorology (ANM) (RADO -2015). Numerous coordinated experimental campaigns within Observation Network that is based on 5 existing lidar stations, which operate as the ROLINET, occurred [3, 4, 8] . Four of them are equipped with elastic backscatter lidars, having a dynamic range from 500 m to 15 km and a spatial resolution of 3.75 m and a multi-wavelength Raman lidar (3 elastic + 2 Nitrogen Raman + 1 water vapor channels) that is used at the INOE coordinator site, along with a tropospheric ozone lidar. All stations operate AERONET sunphotometers and ground-level in situ instruments, such as particle counters, gas analysers and weather stations in order to complement lidar observations. ESYRO LIDAR observations combined with RADAR data may help into the improvement of efficiency of antihail active intervention with AgI pyrotechnic charges i.e LIRA national project (2014) (2015) 
LIDAR system
The ESYRO microlidar system ( Fig.1) transmitter is based on micropulse class 3B laser emitting at 532 nm ±0.1 nm. The pulse rate frequency is at 7.2 kHz and the pulse duration is 0.5 -1ns with energy of 3µJ /pulse. The average power is about 30mW but the pulse peak power is around 6kW. The laser beam of 0.2-0.5 mm diameter is 20x expanded in order to reduce the beam divergence to 2-4 mrad. The microlidar receiver is based on a Cassegrain 20 cm telescope of 2 m focal distance and 3D scan available on which the transmitter module (laser + beam expander) is mounted. The lidar signal acquisition is made by an optomechanical detection module which is composed by a variable diaphragm, collimation lens and an interferential filter. This module is coupled with a photomultiplier operating in photon counting mode. The data acquisition is due to a high-speed electronic time of fly module triggered by a photodiode. This detection setup is assuring 3.75 m spatial resolution. The data treatment is computer assisted by labVIEW-dedicated routines for data acquisition alignment, dead time correction, SNR analysis, averaging, PBL (Planetary Boundary Layer) height determination and more. The system is installed on a mobile platform based on a tripod. These system performances are comparable with the microlidars systems presented in [6, 12] .
The ESYRO ESY LIDAR system
The new ESY LIDAR system designed as being a modular system, mobile, easy technically upgradable (multi-angle, multi-channels) for various applications, is used at the Iasi, ClujNapoca and Timisoara monitoring sites. The first version was based on a coaxial UV (355 nm), VIS (532 nm) and NIR (1064 nm) emission of a Nd:YAG laser with a variable repetition rate up to 30 Hz. The initial divergence of the 6 mm laser beam of 0.75 mrad was 5 times improved, by �����������UV-VIS-NIR beam expander resulting in a beam of 30 mm diameter and a final divergence of 0.15 mrad [2, 10] . The ESY LIDAR receiver is based on a Newtonian configuration telescope being equipped with a 406 mm diameter primary mirror and a combined focal length of 1829 mm.
ESY LIDAR system is presented in [9] . The detection module is further equipped with a lens assembly, filters and diaphragms which limit the acceptable spectrum, focus and select the reflected spectrum reaching the photomultipliers to make the most out of the useful signal produces by the laser-matter interaction [2, 9] . All resulting optical parameters were used in the final technical configuration of the on-axis lidar system that is represented in Fig.2 . The upgraded version was initiated to improve the fixation/alignment system by decreasing the distance between the main optical axis of the emission module and the main axis of the telescope (from the initial 360 mm to 320 mm). This reduced distance changes the overlap factor of the lidar system, factor describing the overlapping radiation ratio at emission and reception. The circular diaphragm located in the reception module can be reduced in size during sunny and bright days (necessary to maintain a good signal to noise ratio at the) and to maintain the photomultipliers in the linear response region for the wavelength of interest. By modifying the circular diaphragm, the overlapping factor is changing. To preserve the correct lidar signal the declination angle has to be adjusted. Accordingly, for a variation of the diameter of the diaphragm from 12 mm to 3 mm, the declination angle has to be changed from -0.5 mrad to 0.35 mrad (the minus sign denotes the declination orientation), thus the altitude where the overlapping factor becomes 1 can vary between 700 and 950 m. This system is comparable with one presented in [1] .
MEASUREMENT SAMPLES
A RCS (range corrected signal) obtained with the micro LIDAR system for more than 2h of continuous measurements is shown in Fig.3 . In addition on the alignment stability we noticed the system is able to detect simultaneously a very low level of PBL winter time inversion at 500 m altitude, a complex group of tropospheric clouds from 1000 to 3000 m and some cirrus clouds at 6500 -7000 km with 7.5m spatial resolution. More results analysis are presented in [2] . A sample measurement obtained with ESY LIDAR system is shown in Fig.4 . We can notice the 532 nm two channels (A for elastic direct signal and PhC for cross depolarization signal) as well as the depolarization ratio profile.
ESY LIDAR may be considered as a powerful lidar system able to profile the atmosphere up to lower stratosphere i.e.15 km (day) -20 km (night) and a high spatial (7.5 m) and temporal (1 min) resolution. In Fig. 4 The performances of these two systems are comparable with the up to date academic systems but they are not enough designed yet to be commercially rentable and more efforts are ongoing to improve them.
